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TITLE 

A BUFFER LAYER FOR PROMOTING ELECTRON MOBILITY AND THIN 
FILM TRANSISTOR HAVING THE SAME 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a thin film 
transistor, and in particular to a buffer layer within 
the thin film transistor for promoting electron mobility. 
Description of the Related Art 

Thin film transistor (TFT) is of the conventional 
LCD driver. According to the materials of active layer 
of TFT, the TFT can be divided into amorphous silicon TFT 
(a-Si:H TFT) and a polysilicon TFT. The polysilicon can 
also be divided into high temperature (HTPS) and low 
temperature polysilicon (LTPS) according to the 
manufacturing process . 

In conventional low temperature polysilicon process, 
amorphous silicon is heated by excimer laser annealing 
(ELA) to recrystallize to form polysilicon. In order to 
increase adhesion, a buffer layer is usually deposited 
between the amorphous silicon and the substrate. The 
buffer layer can also serve as a block to prevent 
particles from diffusing into the active. The 
conventional buffer layer is usually silicon oxide of 
about 3 0 00A. 

Manufacture of a thick silicon oxide is time- 
consuming and costly. A bi- layer buffer layer comprising 
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silicon oxide and a silicon nitride has thus been 
developed. 

However, disadvantages of the bi -layer buffer layer 
were proposed by Naoya et al in the Journal of Active- 
Matrix Liquid-Crystal Display-TFTin 2002. Usually, 
hydrogen is produced by silicon nitride during 
manufacture. During excimer laser annealing (ELA), the 
hydrogen contained in the silicon nitride buffer layer 
diffuses into the active layer via silicon oxide buffer 
layer, such that stress is introduced by the hydrogen 
diffusion, causing limitation of grain growth. As a 
result, electron mobility in the active is reduced. 

SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is 
to provide a buffer layer within a thin film transistor 
for promoting electron mobility, such that the buffer 
layer can prevent particles from diffusing. 

It is another object of the present invention to 
provide a buffer layer with high thermal conductivity 
coefficient providing a good path for thermal diffusion, 
such that the grain size of the crystallized silicon 
active layer is enlarged and uniform after the amorphous 
silicon active layer recrystallized by excimer laser 
annealing (ELA) . The enlarged and uniform silicon layer 
promotes electron mobility of TFT well. 

The key feature of the present invention is use of 
the amorphous silicon (a- Si) . The a- Si has high enough 
density that particles in the substrate can be obstructed 
by the buffer layer from diffusing into the active layer. 
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As well, the buffer layer having thermal conductivity 
provides a good path for thermal diffusion during 
formation of the amorphous active layer of a silicon 
recrystallized by excimer laser annealing (ELA) . Thus, 
the uniformity of the grain size of the crystallized 
silicon is improved, such that electron mobility of the 
TFT is enhanced. 

To achieve these and other advantages, the invention 
provides a buffer layer for promoting electron mobility, 
suitable for a substrate of a thin film transistor (TFT) , 
comprising amorphous silicon layer deposited on the 
substrate and an oxide-containing layer deposited on the 
amorphous silicon layer. 

According to the present invention, the oxide- 
containing layer comprising silicon oxide (SiO x ) is 
preferably formed by plasma enhanced chemical vapor 
deposition (PECVD) . The thickness of the oxide- 

containing layer is about 1000-2000 A, and thermal 
conductivity is about 1.2-1.4 Wm^K" 1 . 

According to the present invention, the amorphous 
silicon layer is preferably formed by plasma enhanced 
chemical vapor deposition (PECVD) . The thickness of the 
amorphous silicon layer is about 250-1000A, and the 
density is about 2.0-2.3 g/cm 3 . As well, hydrogen content 
is about 5-10%. 

According to the present invention, the buffer layer 
further comprises a nitride layer, such as a silicon 
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nitride, deposited between the substrate and the 
amorphous silicon layer . 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention can be fully understood by 
subsequent detailed description and examples with 
references to the accompanying drawings, wherein: 

Fig. 1 is a cross-section showing the buffer layer 
according to a preferred embodiment of the present 
invention ; 

Fig. 2 is another cross-section showing the buffer 
layer according to a preferred embodiment of the present 
invention; and 

Fig. 3A through Fig.3E are cross -sections showing 
the formation of TFT having the buffer layer according to 
a preferred embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

A preferred embodiment of the present invention is 
now described with reference to FIG. 1 and FIG. 2. 

According to the present invention, a buffer layer 
202, 204 is usually deposited on a substrate 200 of the 
thin film transistor (TFT) . The substrate 200 comprises 
glass. The buffer layer 2 02, 2 04 comprises amorphous 
silicon (a-Si) layer 202 preferably deposited on the 
substrate 200 and an oxide-containing layer 204 
preferably deposited on the a-Si layer 202. An active 
layer 206 comprising amorphous silicon is preferably 
deposited on the buffer layer 202, 204. 
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The a-Si layer 202 is preferably formed by plasma 
enhanced chemical vapor deposition (PECVD) . The 
thickness of the a-Si layer 202 is about 250-lOOoA, and 
the density of the a-Si layer 202 is about 2.0-2.3 g/cm 3 . 
The hydrogen content of the a-Si layer 202 is about 5-10% 
smaller than the hydrogen content of the conventional 
buffer, such as Silicon nitride, such that the 
conventional problem of impeded grain growth of the 
active layer 20 6, the result of hydrogen contained in the 
silicon nitride diffusing into the active layer 206 
during excimer laser annealing (ELA) , can be avoided. 

As well, the thermal conductivity coefficient of the 
a-Si layer 202 is about 80-150 Wm^K" 1 . The active layer 
206 has to be crystallized followed by excimer laser 
annealing (ELA) producing an amount of heat. The a-Si 
layer 202 can provide a good path for thermal diffusion 
from the active layer 206. Thus, the grain size of the 
active layer can be enlarged and uniform to enhance 
electron mobility. 

In Fig. 3A, first, a-Si layer 202, the oxide- 
containing layer 204, such as silicon oxide layer, and 
the active layer 206, such as amorphous active layer, are 
subsequently formed by deposition. The a-Si layer 202 is 
preferably formed by plasma enhanced chemical vapor 
deposition (PECVD) using the precursors comprising SiH 4 or 
Si 2 H 6 . 

Next, excimer laser annealing is preferably 
performed to heat the active layer 206, as shown in Fig. 
3B. The active layer 206 is recrystallized, and the heat 
is released by a-Si layer 202 with high thermal 
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conductivity coefficient. Thus, a recrystallized active 
layer 206a with enlarged and uniform grain size is 
obtained . 

In Fig. 3C, the a-Si layer 202, the oxide-containing 
layer 204, and the recrystallized active layer 206a are 
patterned to form stacked layers for enhancing adhesion. 

In Fig. 3D, an oxide layer 208 is deposited on the 
recrystallized active layer 206a. A patterned metal 
layer is preferably formed on the oxide layer 2 08 to 
serve as a gate 210. An ion implantation is performed on 
parts of the recrystallized active layer 206a not 
shielded by the gate 210 to form a source and a drain. 
Then, a dielectric layer 212 is preferably formed on the 
oxide layer 208 and the gate 210. Finally, contact holes 
are formed from the source and the drain by etching, and 
conductive plug fills the contact holes for electric 
coupling, as shown in Fig. 3E. 

According to the present invention, the buffer layer 
can further comprise a nitride layer 302, such as silicon 
nitride, inserted between the substrate 300 and the 
amorphous silicon layer 304, as shown in Fig. 2. The 
oxide -containing layer 3 06 deposited on the amorphous 
silicon layer 304, and the active layer 308 comprising 
amorphous silicon is preferably deposited on the oxide- 
containing layer 306. 

While the invention has been described by way of 
example and in terms of the preferred embodiments, it is 
to be understood that the invention is not limited to the 
disclosed embodiments. To the contrary, it is intended 
to cover various modifications and similar arrangements 
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(as would be apparent to those skilled in the art) . 
Therefore, the scope of the appended claims should be 
accorded the broadest interpretation to encompass all 
such modifications and similar arrangements. 
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